Trypanosoma brucei ornithine decarboxylase: enzyme purification, characterization, and expression in Escherichia coli.
Ornithine decarboxylase from the African trypanosome is an important target for antitrypanosomal chemotherapy. Despite this, the enzyme had not been previously purified or extensively characterized as it is a very low level protein. In this paper we describe the purification of Trypanosoma brucei brucei ornithine decarboxylase from bloodstream form trypomastigotes by 107,000-fold to a specific activity of 2.7 x 10(6) nmol CO2/h/mg of protein in the parasite. T. brucei ornithine decarboxylase had a native molecular weight of 90,000 and a subunit molecular weight of 45,000. The isoelectric point of the protein was 5.0. The Km for ornithine was 280 microM and the Ki for the irreversible inhibitor alpha-difluoromethylornithine (DFMO) was 220 microM with a half-time of inactivation at saturating DFMO concentration of 2.7 min. T. brucei ornithine decarboxylase appears similar to mouse ornithine decarboxylase, further supporting our previous suggestion that the selective toxicity of DFMO to the parasite is not due to catalytic differences between the two proteins. Although a small quantity of T. brucei ornithine decarboxylase was purified from T. brucei, extensive structural and kinetic studies will require a more ample source of the enzyme. We therefore expressed our previously cloned T. brucei ornithine decarboxylase gene in Escherichia coli using a vector that contains an inducible lambda promoter. T. brucei ornithine decarboxylase activity was induced in E. coli to levels that were 50 to 200 fold of that present in the long-slender bloodstream form of T. brucei. Ornithine decarboxylase activity in the crude E. coli lysate was 1500-6000 nmol of CO2/h/mg of protein and represented 0.05-0.2% of the total cell protein. The recombinant T. brucei ornithine decarboxylase was purified to apparent homogeneity from the transformed E. coli. The purified recombinant enzyme had kinetic and physical properties essentially identical to those of the native enzyme.